Each week the ulcers were cleaned with saline before being rebandaged in the outpatient department. The total area of ulceration on each leg was measured each week: the margins were traced on to acetate sheets, the tracings were transferred on to card with a known ratio of area to weight, and the card was cut out, weighed, and converted to the total area of ulceration on each leg. When ulcers had healed the patients were fitted with high compression elastic stockings (Sigvaris; Camp) and reviewed at intervals of three months for signs of recurrence. Ulcers that had not healed at 12 weeks were considered to be treatment failures; and these patients then underwent full assessment with a view to operation.
Differences in compression and rates of healing between the two bandages were assessed by the non-parametric Mann-Whitney U test.
Results
Bandages of gauze impregnated with zinc, Elastocrepe, and adhesive plaster produced a mean pressure at the medial malleolus of Figure 1 shows the inverse relation between the circumference of the ankle and pressure at the ankle (r= -0-63, p<0 001); the shape of the leg was the main reason for graduated compression.
Measurements with the pressure monitor showed BMJ VOLUME 297 (table II) .
Compliance in wearing the Sigvaris high pressure stockings was good, and 111 patients wore them regularly at one year. The rate of recurrence ofulcers in this group was 22% (24) compared with 45% (7) in the few patients who failed to comply.
Discussion
Compression by adhesive plaster bandaging seems to be inadequate (30 mm Hg), to depend on the technique of application, and to dissipate rapidly after a few hours. In contrast, the four layer bandage achieved pressures of about 40 mm Hg, which depended less on the bandager and were sustained for at least one week. The slight rise in pressure at eight hours may be attributable to swelling of the foot during the day and presumably occurred each day.
Compression was related to the diameter of the ankle and was greater in patients with small ankles. This can be predicted from Laplace's law; the pressure in a cylinder exerted by uniform tension in the wall is inversely proportional to the radius. Graduated compression was therefore applied automatically when the same tension and overlap were used, as the radius of the leg increases from ankle to calf. The consistent compression with the four layer bandage is due to the overlap and elasticity of the bandages, which achieve the pressure when bandages are applied at mid-stretch. Different people using one bandage may apply widely different pressures as single bandage systems rely on the skill of the bandager.'0 Furthermore, in a multilayer system the mistakes in tension in any one layer will tend to be averaged out. The danger of applying too high a pressure, particularly in the absence of arterial pulses, has been reported recently. 4 Other studies reported that up to one quarter of the initial pressure under adhesive plaster bandages dissipated within 30 minutes, and three quarters of the pressure under a single elastic bandage dissipated within eight hours." 12 The four layer bandage seems to be unique in producing the necessary compression to prevent capillary transudation and in sustaining it over a full week.
The rate ofcomplete healing achieved by 12 weeks in our study (74% of the ulcers) may be compared with recent reports of 30% healed without any compression and 45% healed with elasticated bandages in similar periods.3' This wide range of rates of healing emphasises the need to determine the optimal compression required. It almost certainly varies among patients and needs to take into account height, weight, and severity of venous insufficiency.
The benefits of adequate compression may be realised in the large population of patients with ulcers only when truly elastic bandages similar to those used in this study are available in the community. These bandages should be made available to district nurses and general practitioners (they are currently not prescribable on form FP1O), or some alternative combination of materials already available on prescription should be evaluated by similar methods. Although a multilayer bandage may seem expensive, the hospital contract price tor 12 weeks' bandaging to heal an ulcer is £49, which is negligible when compared with the cost of employing a district nurse to dress ulcers that fail to heal (£5200 a year).
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